The objective of this review was to analyze the effects of interferential current therapy on the treatment of patients with fibromyalgia in previously published scientific articles.
We searched the following databases: Central, CINAHL, Lilacs, PEDro, Medline (PubMed), SciELO, Science Direct, Scopus and Web of Science on November 2016. We included only controlled clinical trials and had no restrictions for language and date of publication. We used the Cochrane Collaboration's tool to assess the risk of bias of the articles.
We found a total of 415 articles, however, only four of them were selected for analysis. Three of these studies were excluded because they were not controlled clinical trials. Thus, only one study was analyzed for this review.
According to the study the combination of ultrasound and interferential current improved pain relief and the sleep quality of patients with fibromyalgia. However, the study presented a high risk of bias, being impossible to verify the isolated effect of the interferential current in those patients. Randomized controlled studies on the use of interferential current in patients with fibromyalgia are lacking on literature. The results of this review evidence the importance of developing future studies with adequate methodological design and using only interferential current therapy to improve the use of this therapy for these patients in this clinical setting.
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RESUMO | A dor muscular generalizada de alta intensidade é a principal queixa de pacientes com fibromialgia. A corrente interferencial é um tratamento frequentemente utilizado no alívio da dor, porém, seus efeitos nesses pacientes não estão claros ainda. Assim, esta revisão objetivou analisar os efeitos da corrente interferencial no tratamento de pacientes com fibromialgia em artigos científicos previamente publicados. no eran ensayos controlados, siendo analizado solamente uno en la investigación. En este trabajo analizado, los tratamientos con ultrasonido y con corriente interferencial ayudaron a mejorar el dolor y la calidad del sueño de los pacientes con fibromialgia, sin embargo, el trabajo presentó alto riesgo de sesgo, no siendo posible comprobar solamente el efecto de la corriente interferencial en estos pacientes. Hay muy pocos estudios controlados aleatorizados sobre el empleo de la corriente interferencial en pacientes con fibromialgia.
Los resultados de esta revisión demuestran la importancia de desarrollar futuras investigaciones con marco metodológico adecuado y terapia independiente con corriente interferencial a fin de mejorar la indicación de este tratamiento para pacientes con fibromialgia en la práctica clínica.
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INTRODUCION
Fibromyalgia is a chronic disease of undefined origin; however, symptoms such as prickling sensation, numbness and thermal sensitivity on the painful area can suggest that this disease may have a neuropathic etiology 1 . This disease mostly affects women and the prevalence of risk is between 40 and 60 years old 2 . The main complaint is high-intensity and widespread muscle pain, however, there are other clinical manifestations, such as stiffness, paresthesia of the extremities, subjective feeling of edema, fatigue, sleep disorders and depression. These symptoms directly affect the psychological and cognitive functions of the person [3] [4] [5] . One of the usual methods to accurately diagnose this disease is The American College of Rheumatology (ACR) 1990 criteria, which presents frequent characteristics such as referred pain and the presence of tender points on eleven of eighteen specific areas on the body described in literature and axial pain on both sides of the body for three months. However, these criteria have not been properly adapted in primary health care yet 6 . Thus, Wolfe et al. updated this study in 2010, describing some characteristics as the most commonly present in patients with fibromyalgia, such as fatigue, depression and anxiety, which facilitates the early and more precise diagionis 6 . These symptoms can cause huge impacts on the quality of life of patients and a multidisciplinary treatment is recommended for them 2 . Several kinds of treatment are used to provide a better quality of life for patients with fibromyalgia. The main form of controlling and reducing the symptoms is the use of medications 7 . Physical therapy is also beneficial on these cases and some of the main techniques are cryotherapy, acupuncture, massage, hydrotherapy, electrothermal and phototherapeutic resources which provide relaxation and pain relief for the patients, while contributing to improve their psychological aspect 8, 9 . Interferential current is a type of electric stimulation of middle frequency, but modulated in low frequency, 50 Hz is the most comfortable and most accepted modulation by the patients 10 . Middle frequency is important to reduce the impedance caused by the skin and to reach deeper regions 11, 12 . This current is an electrical stimulus that causes analgesia in musculoskeletal affections 13 . This therapy is used in different syndromes and diseases, such as urinary stress incontinence 14 , enuresis in children 15 , chronic nonspecific low back pain 16 , osteoarthritis 17, 18 , psoriasis 19 , primary dysmenorrhea 20 and during the postoperative period 21 .
On a study comparing the use of Transcutaneous Electrical Nerve Stimulation (TENS) and interferential current to reduce pain intensity of induced ischemic pain, both therapies were considered useful 22 . However, the use of interferential current is more comfortable for the patients, this suggests that more research should be developed to better understand its effectiveness 22 . Another similar study analyzed these therapies in the pressure pain threshold on pain-free subjects 23 . They concluded that there was an improvement on this variable after the application of both techniques, but the post-stimulation effect of the interferential current was more significant after 60 minutes 23 . Given the effectiveness of interferential current in pain relief of these conditions, the objective of this study was to perform a systematic review on the effects of interferential current for the treatment of patients with fibromyalgia, since pain is the most aggravating characteristic of this disease.
METHODOLOGY

Search Strategy
The search for scientific articles on the use of interferential current in the treatment of patients with fibromyalgia was performed on the electronic databases: CENTRAL, CINAHL, LILACS, PEDro, MEDLINE (PubMed), SciELO, Science Direct, Scopus and Web of Science, on November 2016.
We used the descriptors "Interferential Current" and "Interferential Therapy". Those descriptors were used in a previous systematic review on the use of interferential current in musculoskeletal pain 13 and were combined with MeSH Term "Fibromyalgia". Thus, the search strategy was: "Interferential Current" OR "Interferential Therapy" AND "Fibromyalgia". To only search for manuscripts on the CINAHL, Science Direct and Web of Science databases we used the filters "academic journals", "journal" and "article", respectively.
Studies Selection
The initial search was performed by two researchers (M.T.S and M.F.A.), not considering the title, abstract, name of the authors or journal in which it was published. They were responsible for the initial selection according to a pre-established criteria. The selection consisted only of controlled randomized clinical trials, there were no restrictions for language or publication date. We excluded studies evidencing the use of other electric current types or with characteristics different from those previously described, as well as those considered as doubles (repeated on databases or double data).
The abstracts were read if the title of the study presented a combination of the descriptors used, this would confirm the inclusion of the study in the sample. The study was automatically excluded if the title did not contain words related to the descriptors.
Data Extraction and Quality Assessment
The extraction of data regarding the sample, intervention and results of each study was performed by two researchers (M.T.S. and M.F.A.). We used the Cochrane Collaboration's tool to assess the risk of bias of the studies 24 . This tool is composed by seven domains: sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective outcome reporting and other potential threats to validity (when the study presents problems that were not reported in previous items) 24 . Each domain is judged for 'Low risk', 'High risk', or 'Unclear risk' of bias.
RESULTS
Studies description
The first search of this review found 415 articles, considering all databases by combining the descriptors. The first list of articles is shown in Figure 1 .
We excluded 402 articles after reading their titles, since they presented no relation between interferential current and fibromyalgia on the title or the related terms. Book chapters, systematic reviews about interferential current or fibromyalgia, and about other themes were excluded. After this initial selection we selected 13 articles. However, these articles were published in more than one electronic database, thus, the final number of articles for analysis was four. However, only one of these studies was analyzed for this review, since three articles had no control group, thus, those articles were not controlled clinical trials [25] [26] [27] . The analyzed study was published by Almeida et al. 28 and compared the effect of combined therapy using interferential current and ultrasound in comparison to a placebo group. The authors evaluated 17 women older than 50 years, who were diagnosed with fibromyalgia. The patients were randomly distributed into two groups balanced by age, ethnic, body mass and educational characteristics. One group was composed by nine patients who received active treatment by combining interferential current and ultrasound, and other eight subjects received inactive mode of those therapies as a control group.
Twelve sessions of physical therapy were distributed in four weeks. Four of those sessions were performed during the night, the patients slept in the laboratory so sleep recordings could be made. The outcomes assessed were pain and sleep disturbances. To evaluate those variables, the following tools were used: body map (used to count painful areas), visual analogue scale (to quantify pain intensity in each quadrant of the body map), digital pressure (to count the number of tender points), dolorimeter (to assess the pressure pain threshold in tender points), the Brazilian Inventory for Sleep Disorders and polysomnography were used to analyze the sleep quality.
To detect the painful areas of each patient, the researchers used continuous ultrasound (1 MHz: 0.5 W/cm 2 ) and interferential current with frequency of 4000 Hz (AMF -100 Hz). After mapping, those areas were used as the spots to apply the therapy. One group was submitted to both active therapies and the parameter of the pulsed ultrasound was 1 MHz and 2.5 W/cm 2 at each painful point. The parameters for electrical application were not specified. The other group was submitted to the system in an inactive mode (without electric current or ultrasound activity).
After combining the selected descriptors CENTRAL n=97 CINAHL n=78
LILACS n=2
PEDro n=3
PubMed n=3
SciELO n=1
Science Direct n=53
Scopus n=4
Web of Science n=174
Total n=415
Articles excluded (n=402)
Not about interferential current (n=9) Not about fibromyalgia (n=252) Not about fibromyalgia neither interferential current (n=136) Review (n=5)
After reading titles Total n=13
Double articles (n=7)
After removing double articles Total n=4
No controlled trials (n=3)
After reading full texts
Total of articles analysed n=1 Figure 1 . Flow diagram of the literature search in the databases
Treatments effects
Only patients of the active group (that received the combined therapy) presented significant improvement in all outcomes analyzed after the treatment. The number of painful areas (by body map) and tender points in those patients was reduced. In addition, a decrease in average pain intensity scores and in pressure pain threshold values was observed in the active group, when compared to the placebo group.
The assessment of sleep by the Brazilian Inventory for Sleep Disorders improved on the "refreshing sleep" category and morning fatigue was reduced only in patients that received active therapy. Polysomnography verified a decrease on the index of arousals, in wake time after sleep onset and in the number of sleep stage changes for the patients of the active group. In addition, the authors related a decrease in sleep stage 1 percentage and sleep latency, and an increase in the number of sleep cycles only in the active group. However, there was a mistake in the representation of the table (table 3 was cited in outcomes of the Brazilian Inventory for Sleep Disorders and polysomnography, but only outcomes of sleep questionnaire were shown) and those data were not presented in the article.
Risk of bias
This study presented selection, performance, attrition and reporting biases. The study participants were separated in groups according to matching age, ethnic, body mass and educational characteristics. Thus, there was neither random sequence generation nor allocation concealment. Additionally, only the outcome assessment was blinded in this study, but not the study personnel. This study also presented incomplete outcome data and selective reporting, due to 57.5% of dropouts. The sample size was not effective and a table was missing data, the cervical points were excluded in the assessment of tender point threshold, with no explanation. Other type of bias considered is the treatment administration. In the study, the moment to apply interferential current (before, after or at the same time as the ultrasound) is not well described. The treatment application time in each session was not reported. The high risk of bias of this study is shown in Figure 2 . 
DISCUSSION
The objective of this systematic review was to verify the existence of controlled clinical trials on the use of interferential current therapy in patients with fibromyalgia and show its scientific evidences. Despite being widely used for symptomatic relief of pain in the clinical setting, there were very few studies, since only one article was included in this systematic review 28 . The study we analyzed showed an association between interferential current and ultrasound effectively reducing the number of tender points and painful areas, pain intensity, morning fatigue and pressure pain threshold in tender points, it also improved the sleep quality. These data are in line with the study by Moretti et al. 27 , which verified that combining therapeutic ultrasound and interferential current improved pain relief and sleep quality. However, there was no difference when comparing the application of this therapy once or twice a week. This research was excluded from this review due to not being a controlled clinical trial.
Among the results found, the analyzed study did not verify the isolated effect of interferential current therapy in those patients, since it was associated to the use of ultrasound. Thus, we cannot claim that the use of interferential current was a determinant factor for pain relief and improvement of sleep in those patients. In addition, this study presented low methodological quality, with high risk of bias, which may interfere in the reported results. The sample size of the study seemed to be small, despite not being calculated, it showed a large loss of subjects who did not complete the protocol.
Another important methodological issue in this article is the control group. Almeida et al. (2003) , considered the machines turned off as the control model, however, this method cannot produce a placebo effect. The existence of placebo results depends on how much the patient believes that he/she will get a great outcome from the treatment 29 .
Another study on a new transient sham TENS device, which is another type of widely used electroanalgesia, the machines turned off did not blind the patients, since they did not believe that they were receiving an active treatment 30 . The authors proposed a stimulation of a few initial seconds (first 45 seconds in their study) and the machine was scheduled to turn off after this time 30 . This technique is well accepted by the scientific community, because it promotes a true placebo effect, being considered as an efficient control method for electric stimulation.
Furthermore, the allocation of subjects in the study analyzed 28 was not secret and the therapists were not blinded to perform the treatment. Thus, there is a possibility that the researcher could unintentionally interfere on the results, putting his/her expectations on them 31 . Some studies show that trials with inadequate sequence generation, inadequate allocation sequence concealment, or lack of blinding cause overestimations on experimental interventions [32] [33] [34] . In addition, this study presented reporting bias. Two specific points for fibromyalgia (cervical points) were excluded from the analysis of the pressure pain threshold with no explanation. Furthermore, table 3 of this study was cited for two outcomes, however, only one result was shown in the table 28 . Thus, the treatment effects can be biased. The assessment tools are also questionable points. Although Almeida et al. 28 used some specific instruments to assess pain and sleep (the only variables of the study), the authors could have used some other gold-standard and easy to use instruments, such as the Fibromyalgia Impact Questionnaire (FIQ). FIQ is widely used to assess the impact of the disease on the life of the patients, being frequently used in scientific literature to characterize the samples of studies [35] [36] [37] [38] . This questionnaire could be used as an instrument to verify the effects of the treatment on pain and other common symptoms in fibromyalgia, since this syndrome is associated with several psychosomatic changes 6 . Furthermore, the authors did not present which parameters of the interferential current therapy were used, such as the time duration of the application, as well as number, size and disposition of the electrodes. In addition, body areas for the application of interferential current and ultrasound were not clearly described. Those areas were different in each patient, according to a previous diagnosis of painful areas performed in each patient, those areas were not reported in the research. Considering this information, replicating the methodological procedures is difficult, since relevant data and information were missing.
CONCLUSION
Randomized controlled studies on the use of interferential current therapy in patients with fibromyalgia are lacking in literature, since only three articles were found in six electronic databases, and only one could be analyzed. The analyzed study claimed that combining ultrasound and interferential current therapy to treat patients with fibromyalgia is advantageous for pain relief and improving sleep quality. However, more studies with adequate methodological design are needed to provide more support to the independent used of interferential current therapy in this kind of patient.
